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CELLULAR NETWORK ACQUISITION METHOD AND APPARATUS 

5 

Background of the Invention: 

The present invention relates to a method and apparatus for use in 
network acquisition for cellular communications devices. 

Cellular communicatrons devices such as ceil phones, have become 
1 0 increasingly popular and wklely adopted and in many instances have become 
the prime means of communication both for business and domestic 
requirements 

As such usage becomes more widespread, potentially disadvantageous 
and limiting features of such devices become more apparent. For example, 

15 when a cell phone Is first turned on, an acquisition procedure needs to be 

conducted so that the cell phone can acquire the appropriate communications 
network and subsequently take part in a communications exchange over that 
network. The period between turning the cell phone on and actually acquiring 
the network does not generally go unnoticed by the user and comprises dead 

20 time as ^r as the user is concemed since no other operations over and above 
network acquisition are conducted during that period. The longer the time 
period required to acquire the network, the more likely this period is to be noticed 
by the user and so as to lead to potential initation. Also, networic acquisition 
procedures require the cell phone handset to expend a significant amount of 

25 power relative to power requirements arising merely for communication 
procedures. 

Indeed, In view of the different mobile communication modes that have 
arisen, and the subsequent requir m nt for cell phon handsets to offer dual 
mode, or indeed multimode, operability, it will become increasingly necessary for 
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each handset to search on more than one mode. Thus potential delays m 
network acquisition, and related user irritation, could become more frequently 
experienced. As explained further below network acquisition requires a search 
through a set of frequencies - generally defined by a frequency band in an 
5 attempt to Identify the most suitable cell of a network. With dual mode 

operation, there will be multiple sets of frequencies to search through in order 
not only to find the most suitable cell, but also the most suitable network given 
the at least dual mode operability of the handset. 

10 Summary of the Invention: 

The present invention seeks to provide for a network acquisition method 
and apparatus which exhibits advantages over known such methods and 
apparatus. 

According to one aspect of the present invention, there is provided a 
1 5 method of network acquisition for a cellular radio communications device 
arranged to operate on a plurality of radio technologies and comprising 
determining the most suitable cell based on a characteristic of signals received 
from a plurality of cells, the signals from each cell being provided over a band of 
frequencies, and the method being arranged for taking a series of 
20 measurements of the said characteristic for one radio technology and for each 
frequency, wherein prior to the final measurement In the said series, the sakl 
characteristic of at least one measured signal for each frequency is compared 
with a predetemiined value and if the comparison indicates that the radio 
technology is unlikely to produce a suitable cell, the step of switching to an 
25 alternative radio technology prior to the said final measurement in the series 
being taken and searching s^nals associated with the alternative radio 
technology to search for a suitable cell. 

The invention is advantageous in that it can serve to significantly 
enhance the operation of network search in a multimode system and, in 



3 



WN-2620 



particular, where the preferred network is one that offers limited coverage such 
as In early third generation deployments. 

The invention therefore proves advantageous in reducing the dead time 
experienced by the user of the device, and also reducing the power 
requirements of the device for network acquisition procedures. 

Preferably, the method involves searching the alternative radio 
technology in the same manner as the initial radio technology was searched. 

In one particular embodiment, the characteristic of the first in the series 
of signals for each frequency is compared with the predetermined value so as to 
identify whether the radio technology is likely to produce a suitable celL 

Of course, the earlier this determination is conducted within the series of 
measurements, the greater the time and power savings can prove to be. The 
said predetermined value relating to the characteristic for the signal is generally 
detemnined per device and per radio technology. 

According to another aspect of the present invention there is provided a 
cellular radio communications devk;e arranged for operation on a plurality of 
radio technologies and including means for determining the most suitable cell 
based upon a characteristic of signals received from a plurality of cells and the 
signals from each cell being provided over a band frequencies, means for taking 
a series of measurements of the said characteristic for one radio technology for 
each frequency, and including means for, prior to the final measurement in the 
said series being taken, comparing the said characteristic of at least one 
measured signal for each frequency with a predetermined value and detenmining 
that. If the comparison Indicates that the radio technology is unlikely to produce a 
suitable cell, initiating means for switching to an alternative radto technology 
prior to the said final measurement In the series, and for searching signals 
associated with the alternative radio technology to search for a suitable cell. 

As will be appreciated, the devk:e according to the present invention as 
defined above can be arranged to operate in accordance with any of the method 
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steps mentioned hereinbefore. 

Brief Description of the Drawing: 

A diagram of a radio communications device which carries out a network 
acquisition method according to an embodiment of this invention. 

Description of the Preferred Embodiment 

The invention is described further hereinafter, by way of example only, 
with reference to the accompanying drawing. 

As will be appreciated, under the 3GPP (3rd Generation Partnership) 
specifications a handset (or a rsKJio communications device) is required to 
search one entire radio access technology (RAT) at a time. The relative priority 
of RATs is set >Arithin 'the handset and so in a dual mode GSMAJMTS handset, an 
initial search of GSM (Global System for Mobile Communications) or UMTS 
(Universal Mobile Telecommunications System) will be undertaken and the 
process will only look at the second RAT during initial selection if no suitable 
cells are found on the first RAT. 

The initial search is a simple one. using signal strength, or a derivative 
thereof the cells are ranked in order of signal strength and the cell at the top of 
the list is accessed for suitability. The 3GPP requirements indicate that five 
measurements per frequency over a period of no less than three seconds shoukJ 
be averaged to produce this ranking. 

If there is no networic present on the RAT being observed the above 
procedure is cleariy wasteful. The invention propose that a quick check to be 
made after the first of the five measurements per frequency has been made if no 
frequencies have been found with the signal strengths of a usable level - which 
can be detemiined per handset and per RAT - then the entire RAT should be 
skipped and measurements begun on the next RAT. 

Turning to the drawing, the method according to an embodiment of th 
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present invention is earned out in a radio communications device 100 and 
commences at step 1 0 by initiating a search of the first RAT Such activity 
Involves commencement of the averaging sequence 12 in which five 
measurements 14, identified as A-E are taken on each frequency in the band of 
5 frequency In order to determine an average value per frequency at step 16. 

However, it is noted that conducting all of the measurements A-E can 
prove to be a potential waste of time and power if the RAT being searched does 
not eventually provide a suitable cell. 

Thus, according to an illustrated embodiment of the present invention, 

10 subsequent to the initial measurement A in the series of five measurements 14, 
the result of measurement A per frequency is compared at step 18 with a 
predetenmlned value in order to assess whether or not the RAT being searched 
is likely to produce a suitable cell. This search is conducted on the basis of a 
stored characteristic of the signal such as signal strength or a derivative thereof. 

1 5 If, at step 1 8, It Is determined on the basis of the initial measurement A rn 

the series of five measurements 14 that the RAT identified for searching at step 
10 is likely to produce a suitable cell, then the method retums to the series of 
measurements 14 at the second measurement B so that this measurement, and 
the subsequent measurements C-E can be taken so as to arrive at the average 

20 value per frequency for the RAT being searched at step. 

If, however, at step 18 the initial quick check against measurement A 
indicates that the RAT being searched is unlikely to produce a suitable cell, then 
the method proceeds to step 20 and switches to an alternative RAT available to 
the cellular radio communicatk)ns device. 

25 Once having switched to the altemative RAT at step 20, the method 

retums to step 12 to commence an averaging sequence for the altemative RAT. 

Here, the complete sequence A-E can be conducted or, again, and 
partioulariy if multiple RATs are available, th procedure continuous by way of an 
initial loop via step 18 to determine if the altemative RAT is likely to produce a 
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suitable cell. 

If for some reason It Is determined that a RAT that has been identifted as 
unlikely to produce a suitable cell should still be searched further, then the 
method can be configured so that the averaging sequence of steps A-E is 
nevertheless conducted so as to verify the suitability, or lack of suitability, of that 
particular RAT. 

It should of course be appreciated that the present invention is not 
restricted to any particular form of dual mode, or multimode device. 



